Aldol condensation to form S-1 (34) . A mixture of benzaldehyde (128.6 mg, 1.2 mmol) and 4-methylacetophenone (154.8 mg, 1.2 mmol) in EtOH (3 mL) was stirred at room temperature for 5 min. Then NaOH (138.4 mg, 3.6 mmol) in 1 mL of EtOH was added.
The mixture was stirred for 6 h at room temperature. After the reaction was completed, the mixture was neutralized with 1N HCl. EtOAc (10 mL) and water (10 mL) was added.
The mixture was extracted 3 times with EtOAc. The organic layer was dried with MgSO 4 . After the solvent was removed under reduced pressure, the crude product was purified by silica gel chromatography to provide S-1 (244.0 mg, 95% yield). 1 
H NMR (42) (300 MHz
,
(s, 3H).
Robinson annulation to form 3 (35) . Under a nitrogen atmosphere, to a solution of S-1 (148.5 mg, 0.67 mmol) in acetone (6 mL), was added NaOMe (41.2 mg, 0.76 mmol). The mixture was stirred for 2 h at 50 °C. After the reaction was complete, EtOAc (10 mL) and water (10 mL) was added. The product was extracted with EtOAc (3 times), and the combined organic layers were dried over anhydrous MgSO 4 . The concentrated crude product was further purified by column chromatography to yield the desired cyclohexenone 3 in 85% yield (148.8 mg). 1 Dehydrogenation to form 4. In a disposable culture tube, Pd(TFA) 2 (1.8 mg, 0.005 mmol), p-toluenesulfonic acid (3.9 mg, 0.02 mmol), 2-(N,N-dimethylamino)pyridine (1.2 mg, 0.01 mmol), S-2 (24.8 mg, 0.1 mmol), and DMSO (0.04 g) were combined. The reaction tubes were placed in a 48-well aluminum block mounted on a Large Capacity Mixer (Glas-Col) that enabled several reactions to be performed simultaneously under a constant pressure of (approx 1 atm) with controlled temperature and orbital agitation. The headspace above the tubes was purged with oxygen gas for ca. 5 min. The reactions were vortexed under 1 atm of O 2 . After heating at 80 °C for 24 h, the O 2 was purged from the vessel, and EtOAc (10 mL) was added to the reaction mixture, followed by H 2 O (10 mL). The solution was extracted with EtOAc (10 mL x 3), dried with MgSO 4 and filtered. The solvent was removed at reduced pressure. The residue was loaded onto a silica gel column and purified by flash chromatography (hexane/EtOAc mixture, gradient from 0-30%) to yield the desired phenol S-3 in 96% yield (24.1 mg).
This reaction was also carried out on gram-scale with a balloon of oxygen. To a 120 mL pear-shaped round bottom flask loaded with a stir bar was added Pd(TFA) 2 balloon. After heating for 24h, the O 2 was purged from the vessel, and EtOAc (10 mL) was added to the reaction mixture, followed by H 2 O (10 mL). The solution was extracted with EtOAc (10 mL x 4), dried with MgSO 4 and filtered. The solvent was removed at reduced pressure. The residue was loaded onto a silica gel column and purified by flash chromatography (hexane/EtOAc mixture, gradient from 0-30%) to yield the desired phenol S-3 in 89% yield (0.889 g). 
Acquisition and analysis of kinetic data.
In a disposable culture tube, 400 µL of a stock solution of Pd(TFA) 2 (103.4 mg, 0.311 mmol), p-toluenesulfonic acid (241.8 mg, 1.27 mmol), 2-(N,N-dimethylamino)pyridine (76.3 mg, 0.622 mmol) in 5 mL of DMSO, and 50 µL of PhSiMe 3 (internal standard) were combined. The reaction tubes were placed in a 48-well aluminum block mounted on a Large Capacity Mixer (Glas-Col) that enabled several reactions to be performed simultaneously under a constant pressure of O 2 (approx 1 atm) with controlled temperature and orbital agitation. The headspace above the tubes was purged with oxygen gas for ca. 5 min. The reactions were heated to 80 °C while vortexing under 1 atm of O 2 . Upon reaching 80 °C, substrate (0.5 mmol) was injected into the reaction vessel. Aliquots (< 10 µL) were removed periodically and analyzed by gas chromatography until full conversion of substrate was achieved. All concentrations of substrates, intermediates, and phenol products with respect to time were fitted using the kinetic simulation software COPASI (43) with a simple A → B → C model to obtain rate constants for the formation and disappearance of the different species in the reaction. Five independent experiments were used to obtain the kinetic data shown in Fig. 3A . The values of k 1 = 0.12(2) h -1 and k 2 = 0.33(4) h -1 represent the average and standard deviation of these five experiments. A similar procedure was used to obtain kinetic data for the conversion of cyclohexenone to phenol. Figure S15 . 1 H NMR spectrum of 3-methyl-5-phenylphenol, Table 2 , entry 15. 1 H NMR spectrum of 3-tolyl-5-phenylcyclohexenone, compound 3.
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MeO OMe Figure S19 . 1 H NMR spectrum of 3-tolyl-5-phenylphenol, compound 4. Figure S20 . 1 H NMR spectrum of 3,4-dimethyl benzoic acid, compound 8. 
